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1 
This invention relates to petroleum emulsions 
of the water-in-oil type tha.t are commopAy re- 
ferred fo as "cut off," "rofiy off," "emulsified off," 
etc., and which comprise fine droplets of natural- 
ly-occurring waters or brines dispersed in a more 
or less permanent state throughout the off which 
constitutes the continuous phase of the emulsion. 
 One object of my invention is to provide a novel 
process for breaking or resolving emulsions of the 
kind referred to. 
A1oEother object of my invention is fo provide an 
economica] and rapid process for separating emul- 
sions which have been prepared under controlled 
conditions from mineral off, such as crude off 
and relatively sort waters or weak brines. Con- 
trolled emulsification and subsequent demu]siflca- 
tion under the conditions just mentioned, are of 
signiflcant value in removing impurities par- 
ticularly inorganic salts from pipeïine oil. 
Demulsification as contemplated in the present 
application inc]udes the preventive step of com- 
mingling the demu]sifier with the aqueous com- 
portent which would or might subsequently be- 
 COrne either phase of the emulsion, in absence of 
such precautionary measure. Simflarly, such de- 
mulsifler may be mixed with the hydrocarbon 
component. 
The demulsifying agent employed in the present 
process is a fractional ester obtained from a po]y- 
carboxyy acid al]d a diol obtained by the oxy- 
propylation of dihydroxylated ethers of g]ycerol 
with the proviso that the ether radical in turn be 
free from any group having 8 or more carbon 
atoms and is preferably obtained from a water- 
soluble aliphatic alcohol but may be obtained from 
an alicyclic alcohol such as cyclohexanol or from 
a pheno] such as hydroxybenzene or cresol. 
A monohydric compound having less than 8 
carbon atoms such as methyl alcoho], ethyl 
cohol, propyl alcohol, allyl alcohol, butyl alcohol, 
pheno!, methyl phenol, hexanol, methy] hexanol, 
creso], benzyl alcohol, cyclohexyl methyl alcohol, 
tetrahydrofurfuryl alcohol, or tetrahydropyran- 
2-methanol, can be treated with several moles of 
ethylene oxide or propylene oxide fo yield ether 
alcohols. Such ether alcoho]s can be treated with 
glycide fo give ether diols of the kind herein 
p]oyed as initial materials. Other wel] known 
Procedures can be mnployed, as for example, such 
ethm'ized monohydric alcohols can be reacted 
with epich!0rohydrin in presence oî caustic soda 
or as a subsequent step so as to reïorm the epoxy 
ring; such compound can then be subjected fo 
reaction with water so as fo rupture the epoxy 
ing. Other procedures employed in the prepara- 
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tion of glycerol ethers can be used also fo prepare 
these particular etherized dio]s herein employed. 
More speciflcally then the present invention 
is concerned with a process for breaking petro]e- 
 um emulsions of the water-in-oil type character- 
ized by subjecting the emulsion to the action of 
a demu]sifler including hydrophile synthetic prod- 
ucts; said hydrophile synthetic products being 
characterized by the following formula: 
10 
H 
R' 0 (R" 0) .,,,C H 
in which  and ' are numerals including zero, 
and '" is a small who]e number less than 10, 
with the proviso that  plus ' plus '" equa]s 
a sure varying from 15 to 80 and " is a whole 
20 number hot over 2; R" is an alky]ene radical 
having 2 fo 3 carbon atoms, 1' is a hydrocarbon 
radical having less than 8 carbon atoms, and 1 
is a radical of the po]ycarboxy aci 
25 C00H 
(C0 0H).,, 
in whlch " has it previous signiflcance; and 
30 with the further proviso that the parent diol prlor 
fo esteriflcation be water-insoluble and kerosene- 
soluble. 
Attention is directed to the co-pending applica- 
tion of C. M. Blair, Jr., Serial No. 70,811, fl]ed 
35 January 13, 1949 (now Patent No. 2,562,898, dated 
August 7, 1951), in which there is described, 
among other things, a process for breaking petro- 
leum emulsions of the water-in-oil type char- 
acterized by subjecting the emulsion to the action 
40 of an esteriflcation product of a dicarboxylic acid 
and a polyalkylene glycol in which the ratio of 
equivalents of polybasic acid fo equivalents of 
polyalkylene glycol is in the range of 0.5 to 2.0, 
in which the alkylene group bas from 2 fo 3 car- 
45 bon atoms, and in which the molecular weight of 
the product is between 1,500. to 4,000. 
Simflarly, there bave been used esters of dicar- 
boxy acids and polypropylene glycols in which 2 
moles of the dicarboxy acid ester have been re- 
50 acted,.with one mole of a polypropylene glycol 
having a molecular weight, for example, of 2,000 
so as to form an acidic fractiona] ester. Ex- 
amination of what is said subsequently herein as 
Well as the hereto appended claims in comparison 
55 wlth the previous example will show the line of 
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3 
deHneation between such somewhat comparable 
compounds. Of greater significance, however, is 
what is said subsequently in regard to the struc- 
ture of the parent diol as compared to poly- 
propylene glycols whose molecular weights may 
vary from 1,000 to 2,000. 
As previously stated if is my preference fo em- 
ploy derivatives in which the ether group is sup- 
plied by an aliphatic alcohol, preferably having 
ai leas 3 carbon atoms and being water-soluble,. 10 
such as propyl alcohol, butyl alcohol, or arnyl al- 
cohol. In the case of butyl or amyl alcohols some 
of the isomers are water-soluble :to the extent 
that they show solubility of ai least a few percent 
at room temperature. 
My preference, purely as a marrer of conven- 
ience, is to obtain such etherized diols of the kind: 
herein descrbed from monohydric ether alcohols 
and glycide. Various monohydric ether alcohols 
suitable for reaction with glycide are available 
commercially. These include propyleneglycol 
methyl ether, dipropyleneglycol, methyl ether, 
tripropyleneglycol methyl ether, propyleneglycol 
ethyl ether, dlpropyleneglycol ethyl ether, tri- 
propyleneglycol ethyl ether, propyleneglycol iso- 
propyl ether, dipropyleneglycol isopropyl ether, 
tripropyleneglycol isopropyl ether, propylenegly- 
col n-butyl ether, dipropyleneglycol n-butyl 
ether, and tripropyleneglycol n-butyl ether. Sim- 
ilar compounds are available in which ethylene 
oxide radicals replace the propylene oxide radi- 
cals, and, simflarly, one can readily prepare com- 
pounds in which a mixture of ethylene oxide and 
propylene oxide is used fo react with one or more 
of the monohydric compounds previously men- 
tioned, and particularly the alcohols, such as the 
water-soluble aliphatic alcohols. 1%eference fo 
the hydrocarbon radical, of COUrSe, includes the 
variety of alcohols which contain an oxygen atom 
as in the case of tetrahydrofurfuryl alcohol, tetra- 
hydropyran-2-methanol, etc., for the reason that 
the presence of the oxygen atom does hot de- 
tract from the characteristic property imparted 
by the presence of a hydrocarbon radical. 1%ef- 
erence to 1%' in the specification and the claires 
as being a hydrocarbon radical of course includes 
such radicals as those derived from these last two 
alcohols. 
For convenience, what is said hereinafter will 
be divided into rive parts: 
Part 1 is concerned with the preparation of the 
0xypropylation derivatives of the glycerol ether 
type of diol; 
Part 2 iæ concerned with the preparation of the 
esters from the oxypropyl.ated derivative; 
Part 3 is concerned with a .consideration of the 
structure of the glycerol ether type of diols which 
is of significance in light of what is said sub- 
sequently. 
Part 4 is concerned with the use oï the products 
herein described as demulsifiers for breaking 
water-in-oil emulsionæ; and 
Part 5 is concerned With certain derivatives 
which can be obtained from the oxypropylated 
dtols. In someinstances, such derivatives .,are 
0btained by modest oxyethylation preceding the 
oxypropylation step, or oxypropylation ïollowed 
by oxyethylation. This results in diols having 
somewhat different properties which can thon be 
reacted with the saine polycarboxy acids or 
hydrideæ descrlbed in Part 2 to give effective de- 
mulsifying agents. For this reason a description 
of the apparatus makes casual mention of oxy- 
ethylation. For the saine reason there is brief 
mention of the use of- glycide. 
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PA1%T 1 
For a number of well known reasons equipment, 
whether laboratory size, semi-pilot plant size, pi- 
lot plant size, or large scale size, is not as a rule 
designed ïor a particular alkylene oxide. 
variably and inevitably, however, or particularly 
in the case oï laboratory equipment and pilot 
plant size the design is such as fo use any of the 
customarily available alkylene oxide, i. e., ethyl- 
ene oxide, Propylene oxide, butylene oxide, glyc- 
ide, epichlorohydrin, styrene oxide, etc. In the 
subsequent description of the equipment 
cornes obvious that if is adapted for oxyethylation 
as well as oxypropylation. 
Oxypropylations are conducted under a wide 
Variety of conditions, hOt only in regard fo pres- 
once or absence of catalyst, and the kind of cat- 
alyst» but also in regard fo the rime oï reaction, 
temperattre of reaction, speed of reaction, pres- 
sure during reaction, etc. For instance, oxyalkyl- 
ations can be conducted ai temperatures up to 
approxiamtely 200 ° C. with pressures in about the 
saine range up fo about 200 pounds per square 
inch. They can be conducted also ai tempera- 
tures approximating the boiling point of water or 
sllghtly above, as for example 95 ° to 120 ° C. 
Under such circumstances the pressure will be less 
than 30 pounds per square inch unless some spe- 
cial procedure is employed as is sometimes the 
case, fo wlt, keeping an atmosphere of inert gas 
such as nitrogen in the vessel during thé reaction. 
Such low-temporature-low reaction rate oxy- 
propylations have been described very completely 
in U. S. Patent No. 2,448,664, fo H. R. File et al., 
dated September 7, 1948. Low temper,ature, low 
pressure oxypropylations are particulgrl: desir- 
able where the compound being subjected fo oxy: 
propylation contains one, two or three points 
reaction only, such as monohydric alcohols, glY- 
cols and triols. 
Since low pressure-low temporature, reaction 
speed oxypropylations require considerable rime, 
for instance, 1 fo 7 days of 24 hours each te com- 
plote .the reaction the: are conducted as a rule 
whether on a laboratory scale, pilot plant scale, 
or large scale, so as fo operate automaticallF. 
The prior figure of seven days applies especlally 
fo large-scale oporations. I bave used conven- 
tional equipment with two added automatic fea- 
tures: (a) a solenoid controlled valve which shuts 
off the propylene oxide in event that the tem- 
perature gets outside a predetermlned and set 
range, for instance, 95 ° fo 120 ° C., and (b) an- 
other solenoid valve which shuts off the propylene 
oxide (or ïor that matter ethylene oxide if 
belng used) if the pressure gets beyond a prede- 
termined range, such as 25 fo 35 pounds..Other- 
wise, the equipment is substantially the saine as 
is commonly employed for this purpose vhere the 
pressure of reaction is higher, speed of reaction 
is higher, and rime of reaction is much shorter. 
In such instances such automatic controls are 
hot necessarily used. 
Thus, in preparing the various examples I 
have round if particularly advantageous to use 
laboratory equipment or pilot plant which, is de- 
signed fo permit continuous oxyalkylation wheth- 
er if be oxypropylation or oxyethylation. With 
70 certain obviouæ changes the equipment can be 
used also to permit oxyalkylation involving-.the 
use of glycide where no pressure is involved 
cept the vapor pressure of a solvent, if any, which 
may have been used as a diluent. 
75 -- _ As Previously po_i.nted_out th.e rnethod .qf uig 
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propylene oxide is the same as ethylene oxide. 
This point is emphasized only for the reason that 
the.apparatus is so designed and constructed as 
t se either oxide. 
The oxypropylation procedure employed in the 
preparation of the oxyalkylatcd derivatives has 
been uniformly he saine, particularly in light of 
the fact that a continuous automatically-con- 
trolled procedure was employed, In this pro- 
ceduré the autoclave was a conventional, auto- 
clave ruade of stainless steel and having a ca- 
pacity of approximately 15 gallons and a work- 
ing pressure of one thousand pounds gauge pres- 
sure. This pressure obviously is far beyond any 
requirement as far as propylene oxide goes un- 
less there is a reaction of explosive violence in- 
volved due to accident. The autoclave-was 
equipped with the conventional devices and open- 
ings, such as the variable-speed stirrer operating 
at speeds from 50 R. P. M. to 500 R. P. M.; ther- 
mometer well and thermocouple for mechanical 
thermometer; emptying ourlet; pressure gauge, 
manual vent line; charge hole for initial 
actants; at least one connection for introducing 
the alkylene oxide, such as propylene oxide or 
ethylene oxide, to the bottom of the autoclave; 
along with suitable devlces for both cooling and 
heating the autoclave, such as a coollng jacket, 
and, preferably, coils in addition thereto, with the 
jacket so arranged that if is suitable for heating 
with steam or cooling with water and further 
equipped with electrical heating devices. Such 
autoclaves are, of course, in essence small-scale 
replicas of the usual conventional autoclave used 
in oxYalkylation procedures. In some instances in 
exploratory preparations an autoclave having a 
smaller capacity, for instance, approximately :3/2 
liters in one case and about 1% gallons in another 
case, was used. 
Continuous operation, or substantially continu- 
ous operation, was achieved by the use of a sepa- 
rate container fo hold the alkylene oxide being 
employed, particular]y propylene oxide. In con- 
junction with the smaller autoclaves, the con- 
tainer consists essentially of a laboratory bomb 
having a capacity of about one-half gallon, or 
somewhat in excess thereof. In some instances a 
larger bomb was used, to wit, one ha(ing a ca- 
paeity of about one gallon. This bomb was 
equipped, also, with an irflet for chargir, and 
an eductor tube going to the bottom of the con- 
tainer so as to permit discharging of alkylene 
oxide in the liquid phase to the autoclave. A 
bomb having a capacity of about 60 pounds was 
used in connection with the 15-gallon autoclave. 
Other conventional equipment consists, of course, 
of the rupture dise, pressure gauge, sight feed 
glass, thermometer connection for nitrogen for 
pressuring bomb, etc. The bomb was plaeed on 
a scale during use. The connections between the 
bomb and the autoclave were flexible stainless 
steel hose or tubing so that continuous weighings 
could be ruade without breaking or making any 
connections. This applles also fo the nitrogen 
line, which was used to pressure the bomb reser- 
voir.. To the extent that it was required, any 
other usual conventional procedure or addition 
which provided greater safety was used, of course, 
such as safety glass protective screens, etc. 
Attention is directod again to what bas been 
said previously in regard to automatic controls 
vhich shut off the propylene oxide.in event tem- 
p.erature oî reaction passes out of the predeter- 
mined range or if pressure in the autoclave passes 
.out.0f predetermined range, .. :: . . 75 

With this iJarticular arraiigêméilt practically 
all oxypropylations become uniform in that the 
reaction temperature was held within a few de- 
grees of any selected point, for instance, if 105 ° C. 
5 was selected as the operating temperature the 
maximum point would be at the most 110 ° C..or 
112 ° C., and the lower point would be 95 ° or poS- 
sibly 98 ° C. Similarly, the pressure was held at 
approximately 30 pounds within a 5-pound vari- 
10 ation one way or the other, but might drop to 
practically zero, especially where no solvent such 
as xylene is employed. The speed of reaction was 
comparatively slow under such conditions as 
compared with oxyalkylations at 200 ° C. Numer- 
15 ous reactions were conducted in which the rime 
varied from one day (24 hours) up to three days 
(72 houïs), for .completion of the final member of 
a series. In some instances the reaction may 
take place in considerably less rime, i. e., 24 
20 hours or less, as far as a partial oxypropylation 
is concerned. The minimum rime recorded was 
about a 3-hour period in a single step. Reactions 
indicated as being complete in 10 hours may bave 
been comp!ete in a lesser period of rime in light 
25 of the automatic equipment employed. This ap- 
plies also where the reactions were complete in a 
shorter period of rime, for instance, 4 to 5 hours. 
In the addition of proPylene oxide, in the auto 
clave equipment as far as possible the valves were 
30 set so all the propylene oxide if fed continuously 
would be added at a rate so that the predeter- 
mined amount would react within the flrst 15 
hours of the 24-bout period or two-thirds of any 
shorter period. This meant that if the reaction 
35 was interruptcd automatically for a period of rime 
for pressure to drop or temperature to drop the 
predetormined amount of oxide would stfll be 
added in most instances well within the prede- 
termined rime period. Sometimes where the ad- 
40 dition was a comparatively small amount in a 
10-hour period there would be an unquestionable 
speeding up of the reaction, by simply repeating 
the examples and using 3, 4, or 5 hours instead of 
10 hours. 
45 When operating at a comparatively high rem-. 
perature, for instance, between 150 ° to 200 ° C., an. 
unreacted alkylene oxide such as propylene oxide 
makes it presence felt in the increase in pessure 
or the consistoncy of a higher pressure. How- 
50 ever, at a low enough temperature it may.happen 
that the propylene oxide goes in as a liquid. If 
so, and if it remains unreacted there is, of course, 
an inherent danger and appropriate steps must 
be taken to safeguard against this possibility; if 
55 need be a ss.mple must be withdrawn and exam- 
ined for unreacted propylene oxide. One obvions 
procedu.re, of course, is to oxypropylate at a mod- 
estly higher temperature, for instance, at 140 ° to 
150 ° C. Unreacted oxide affects determination 
60 of the acetyl or hydroxyl value of the hydrox- 
ylated compound obtained. 
T_he higher the molecular weight of the com- 
pound, i. e., towards the latter sages of reaction, 
the longer the rime required to add a given 
65 amount of oxide. One possible explanation is 
that the molecule, being larger, the opportunity 
for random reaction is decreased. Inversely, the 
lower the molecular weight the faster the reac- 
tion takes place. For this reason, sometimes at 
0 least, increasing the concentration of the catalyst 
does hot appreciably speed up the reaction, .par- 
ticularly.when the product subjected to oxyalkyl- 
ation bas a comparatively high molecular weight 
However, as has. been pointed out preously, 
operating at a 10w pressure an a low¢loera  



ffr. êz n largë_sce. opérations as muh as 
wéë b, teh s thhé m.y psè fO obtn ome 
Of=the.hgher mO]ecur weght der?tves from 
monobydrC or OEhydric: mterIS. ' 
In.  nmber er  opezato thé, conterblnCe 
sce Or..I sc]e ho]oEn thé popy]ene ox:de 
m. whs so set tï whën theprëdetermlned 
mount of-ptëpIene oxd8 had Dassed nto hL rêaton thé scIe mOVemënt through  te 
opettng deVce ws set for either 
hêUS o that:reaction c0nçinued for 1 to 3 h0Ur 
after thë .final addition of thé last propylënê 
éxide and :thereafte thé opération Was Shut 
doWh, Thi particUlar device is particrly 
suitable for use on largek equipmeht tan labora- 
tory size autoclaves, to Wi» on semi-pilot plat 0r 
piler plant sike, as Well as en large scale sie. 
Thi fihal:trihg peiod is intendd to v0id thé 
presencè 0f uCcted oxide. 
In thi sort of opération, 0f Course, thé rem- 20 
pektie range was controlled automaticly by 
eier use of cooling water, steam, or elêctrical 
hêat, so-as t0 raise or loWer thé tmperate. 
Th .pressaring of. thé pr0pyiènê 0xidë into thé 
réaction vessel was also aut0matic iofar that 
thefeed stzam Was Set for  Slow c0ntinuous run 
Which was Shot o in case thé pressure passed 
a pedtermind pot as preVioùsly st out. 
thé:p0ints of design, Construction, etc., wëe c0h- 
Véfltional inciudin thé gasê, check vaive and 30 
en-tire equipment. As far as i am-aware kt lëást 
two firm, and posibl three, specilize in at0- 
clive C¤i¤ent such as I bave employed in thé 
lbérry; and are préparëd t0 furshèqflip- 
ent of this saine kiAd. Siilarly pilot plaAt 
êqpmen is available. This point is simDly 
ruade as a pecaution in thé direction 0f safety. 
OXaylatio, paicularly involing ethylenê 
oXide, glycide, prpyléne oxide, etc., shod.not 
bé-c0nducte exCept in ëquipmênt spécifially 40 
desigAed for thé purpose. 
Actually oxypropy!ations of diols of Vario 
kinds can bé cónducted in aH sizes of equipet, 
d thé only matrs involved are () 
ience, (b)  economy, and (c) thé fact that thé 45 
adtul moleclar wëight based on thé hydroxyl 
number drops off rapidly from thé theoreticàl 
molcula weight, based on thé aSsUmptien of 
c0ihplete réaction. This applies fo substantially 
eVey varifiyof diol which I bave examined, par- 50 
tculaly as far as oxypropylation goes, and usu- 
11 tó a mixed diol obainêd by a combination 
of ehylene oxidê and propylene oxide. 
bicher thé température of réaction thé rêater 
thiS différence; thé higher thé speed 0f reactiOn 
usUally thé geater this différence. In other 
words, everhing else being equal, thé lower thé 
temperate of réaction and thé slower thé speed 
of réaction, provided that no eacted oxide 
remains .bêhind, thé more qckly thé actual 6o 
hydroxyl value will approach thé theoretical. In 
adoEtion to what bas been said previoly other 
proedureS as illustrated by thé following sixteen 
examples Cn bé hsed but .again it 
marrer of choice and variation. 
e--olemployed s thé glycidyl éther of 
trioplenelycol isopopyl éther. Oné molé of 
thé monohydric eer ,was reacted in présence 70 
of 2% s0di:methylate with oné molé of glycide 
unt thé réaction was complété, Thé restant 
produ,as previouslynoted, is thé glycidyI éther 
of ripropyleneglycol isopropyl eer. Ifs mo- 
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emiloyed,vïs. OneïWîth à eapaCCy Of. a littl 
5 gallom 6 ën the aêrage 0f. bout 
of- reacti0n äsS. e speèd of thé stirrer Co  
bé varied from 150 fo 350 . P.M. 6« 
of thé .glycfdl ethêr»-previously referrëd t0,  
chargd in thé àulae along with .50 poud 
of .So hydroXie. e réaction pot as 
fl-e 6u ith nitr0gen. Thé autoclave as 
sealed.and thé . automatic deCS adjued d 
st for ifijing 3.20 pods of propylefle ëkIdL in appr0kimatel 3 h0S, With an allbwance 
aather h0r I6r string fo e complefens 
of rëactioA. T prèssure reator ,WS Set 
a xlm of 35 pounds per sqUare inch. i 
mant hat th b.k 0f thé rea¢tion could .takë 
placè» and prbal id take place, ata cèmpa  
tiçé-lo-Dresse.  This co,mparatively low Pr 
sure as thé ret 0f t  àct that coiderable 
catalyst s prësë. Thè Dropylene oxidé 
added af thé rate of aboat 8 poun per 
More poraflt» thé Sélected temperate ne 
was 205  t0 215  F. (about thé boiling Doint-of 
water). Thé itial troduction of propylne 
oxide WaS hot started til thé heating devic 
had raised thé température to about thé b6ig 
0int of Water. Ai thé complCion of thé rac- 
tion thé molecar Weight, based on thè ydroyi 
value detCminatiÙn, Was 850 compared with a 
theoretiOal moicar wight of 1468. e final 
prodùCt was Water-sola.ble, xyiene-soublë, an d 
somwhat dispérsi, ble i part in kerosene. H0W  
ëçr, thë buik 0f thé prodflOt .waS kërOsèêin 
solfiblê 
E2aplê 2a 
In this instunce und in the next rive exuml 
(Exaples 3a through 7a, inclusive) the 
cluve used wus u 15-gao autocluve und. nt 
5-gullon uutocluve. The eqpment and design 
oî the 15gullon atocluve ws the Sme u tat 
of the 5-guon uuglve. 
The.sme procedure was employed as ïn Ex 
mple la,. preceding, us ïur ùS the itil 
actan ed d the uot oî te itià], re 
actunt. e amont of ctulyst udd WS i0 
oanes. The rime period was upDrXimtë] 4 
ours With  dded hOu for 'tiri. The 
ditions 0f èmpertre and .resse Werë thë 
sume uS: in Example la, preedg. The 
(34.80 p0ds) us added ut abOut the suë 
uout 8 p0 per hur» reqrig  litlé 
4 orS, with u 45minate strg- peri0d 
wardg 
Thè mlëclu .Wëght, bed on a hydrbxyi, dë: 
têminion w 1125 compued with the 
oretiCl m01eCUl weigt 0î 2048. The R0dU6t 
ws Watè-solble, xylene-solublê und kerosene: 
Soluble. This stutement uppHes uo fo the nêxt 
six exmDlë nd ill hot be rêpeuted. 
ÏncidëtuH]» the upRearance of ull these 
UCts vried ïom ther viscous, colorleg 
stàWZcol0rêd C0mpounds, to oês hug  
tinct mbëreolor. Th0Se 0f the highest moïè: 
I weiht Wod h.rdly flow ut ornur é 
pérturC 0r at legs ëre rthe visc0us,  
COnveênCe I ve srëd supl6S in Widë-m0h 
C. Th apDlieS fo ull të v.rio smRl 
her described ünd this Sttèeht Wfll» 
ïore, hot ê epêtëd. 
ExampIe 3a 
e' diOt mpi0ed nd the munt .werë. 
tic: With tut .descri.bëd in ExcoRie la» Dè  
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propylene oxide added vas 46.4 pounds.. The 
rime period.employed was 6 hours with an added 
hour for stirring. The conditions of retapera- 
tu_re and ,pressure were the saine as in the pre- 
ceding examples and, as a marrer of fact, app]y 
to all s.bsecluent examples in this series, i. e., 
Examples 4a through Sa, so %his information 
will hot be repeated. 
The final product showed a molecular weight: 
based on hydroxyl nmber, of 1375 as compared 
with a theoretical molecu]ar weight of 2628. 
Example Ca 
The diol employed and the amount were the 
saine as In Example la, preceding. The amount 15 
of catalyst employed .was a little less than one 
pound, i. e., 14 ounces. The amount of .oxide 
added was 58 pounds. The %ime required fo 
the oxide was 7 hours with an added 1/2 hours 
for stirring. At the end of the reaction the 20 
molecnlar weight, based on hydroxyl value, was 
1685 compared with à theoretical molecu]ar 
weight of 3208. 
Example Sa 
25 
The saine procedure was ïol]owed as in Exa,m- 
,ple 4a, and the other preceding examples. The 
diol and amount employed were ldentical with 
that in Example la. The amount of catalyst 
ëmployed .was one pound. The amount o'f oxide 30 
added vas 69 pounds. The rime required fo add 
the oxide .was 10 hours, with 2 hours additiona]' 
for stirring to insure completeness of reaction. 
The final product showed a mo]ecular weight of 
1820 on a hydroxyl value detelTnination as com- 
pared .with a theoretical moleeular weiht of 
s]igh%lY less than 3800 (3788). 
Exarple 6a 
The diol employed and the amount were the «0 
saine as that used in Example la, preceding. 
The amount of caustic added as a catalyst was 
one pound. The amount of propylene oxide was 
81.2 pounds. The rime required fo add theoxide 
was 12 hours. The reaction mass was stirred 45 
for 6 hours afterwards. The final product 
showed a molecular weight based on hydroxyl 
value of 2005 as compared with a theoretical 
molecular weight of 4368. 
Example 7a 50 
The diol employed and the amount was the 
sa.me as in Example la. The amount of catalyst 
added was 1.25 pounds. The amount of oxide 
added was 92.8 pounds. The rime required fo 
add the oxide was 15 hours and stirring was 55 
continued for 5 hours afterwards fo comp]ete 
the reaction. The molecular weight of the final 
product, based on the hydroxyl value, was 2085 
compared with 4950 theoretical mo]ecular 60 
weight. 
Example 8a 
In this instance a 20-ga]]on autoclave similar 
in construction and equipment to the 5 and 15- 
gallon sizes previously described, was used. The 5 
only difference in this autoclave was that the 
lower third of the autoclave could be heated 
separately from the upper two-thirds by two 
entire]y distinct electrical circuits. 1%r this 
reason, on]y the !ower heating circuit was used 70 
dring the addition of the irst one-fifth of pro- 
pylene oxide (a litt]e over 23 pounds). There- 
after, both circuits were employed and the auto- 
clave was used as if the entire electrical heating 
system consisted of only one circuiç. 

The diol and amount emp]oyed were the same 
as in Examplela. The-amount of catalyst 
added was 1.50 pounds. The amount of oxide 
added was 116 pounds. The rime required to 
5 add the ox{de was 18 hoùrs. The reaction mass 
was then stirred for 6 hours longer fo insure 
completeness of reaction. The molecular weight.. 
of the final product, based on the hydroxyl 
value, was 2230 whereas the theoretiCl molec-: 
10 ular weight was- 6108. " . 
Exampie 9a 
 The diol employed was the glycidyl ether of 
tripropyleneglycolNbutyl ether. One mole Of 
the monohydric ethe, vas reacted in presence of 
2% sodimn methylate with one mole of glycide 
until the reaction Was.compléte. The resultant 
product, .as previous]y noted, is-he glycidyl ether. 
of tripropyléhe glycol N-butyl ether. Ifs molec-: 
ular weight was 322. The procedure employed, 
using the 5-gallon autoclave, was the same as 
in Example la, preceding. 6.45 poundsof.the 
glycidyt ether previously referred to were 
charged into the autoclave, along with .50 Round" 
of sodium hydrbxide. lrom this point on the 
reaction was conducted in the same manner as» 
in Example la, preceding.. This applies to the 
rime factor, the pressure, factor, etc. The 
amount .of oxide employed was the Saine às in 
Example la, to wit, 23.20 pounds. Af the coin- 
pletion of the reaction the molecular weight 
based on the hydroxYl value determination was 
900, compared witha theoretical molecular 
weight of 1482. The final product was water- 
35. soluble, xylene-solub]e and somewhat dispersible 
in kerosene. However, the bulk of the product 
was kerosene-insoluble. 
Exemple lOa 
In thts.example, and in the next rive exam!oles 
(11a.thriugh 15a, inclusive)-, the autoclave used: 
was the 15-gallonand not he 5-gallon autoclave. 
The equipment and design of this 15-gallon size 
was the saine as that-of the 5-gal]on autoclave. 
The saine procedure was. followed as in Ex- 
amples la and 9a, preceding. The initial charge 
was identical with that employed in Example 
9a. The amount of catalyst added was the saine 
as in Example 2a, and the amount of propylene 
oxide i]sed was the same as in Example 2a, 
namely 34.80 pounds. The rime period, etc., was 
saine-as in Example 2a. 
The molecular weight, based on hydroxyl de- 
termination, was 1150 compared with a heoret- 
ical molecuiar weight of 2062. The product was 
water-ins01uble, xy!ene-soluble and kerosene- 
soluble. This statement applies fo the next six 
examples and Will hot be repeated. 
Incidentally, the appearance of all these Prod- 
ucts (Example s 9a through 16a.) was the saine 
as in the previous series of Examples la through 
8a, inclusive. 
Exampe lla 
The diol employed and amount was identical 
with that described in Example 9a. The gmount 
of  catalYst employed was 12 ounces..The 
amount of propylene oxide added was the saine 
as that employed in Example 3a, preceding, . e., 
46.4 pounds. The rime period was 6 hours with 
an added hour for stirring. The conditions of 
temperatre and pressure were the saine as in 
preceding examples and, as a marrer of fact, 
applies fo all subsequent examples in this series, 
i. e., Examples 12athroagh 16a, inclusive, 
this information, will hot be repeated. " 
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" The final product Showed a mo!eca.r .weig!i.t, 
bas.ed en hydroxyl number, of 1S35 as c0mpared 
to..a theeretical molecular weight of 26..4_2. 
-The diol. ej/ploye.d and e.-a.m_..o.u__n.t-W-as.. 
o.f;-c.@t.alyst employeoElvS: 14.Qu.n.ç_e.s.; 
of o.xide .added was f.h_.e _s# ,m_ .e ...  s i_xÇmPl..e...4.,. 
i. e., 58 pounds. ne rime f.-a.cto-.as..h.e, s.a_m.e 
as in Example 4a, p..eç.Çd_g.,, Ai the end of the 
reaction rime the molectflar weight, based on 
hydroxyl numbaL vas.16oE0 compaed,with a theo- 
retical.molecular weigh 0f 3222, 
Tha s.ame, proc.edu.rç was o_aw.d:.:.aS .n _e 
p.r.e.cedirg examp.les,. Tha do!: ad Çm_aqn..t. .m._-. 
ployed v¢as iduti¢a w.ith, tt!a :i.n .E_.aml!  
T.h¢ amçunt.of catatYSus_ed as on..e-pq_wd...The. 20 
amo.un_tof, lopylene oxide, a¢lded  ws. 69. 
The ti_rn o addit-ion,. ,, .v cas the sam:, a_ in. 
Example Sa, precedi_ngç -The fina r_0,duc 
ho_w.ed a mo.!ecu..!a we.igh» .of_ 1.8.5_. b.as.ed 
dçxyl v!_ue,. s cq.m_p._red wi -.aç thep,_r,e,t_ica_!. 25 
mol.cou!af we_ight, o- 3,80.2. 
The d.iç., elqF.e.d -an.d: te_ a._m_o.u_.n, t .we.e. 
saine as in._Exarlole_ 9a, p._re.c_e_i_g, _T_._e amo.u_.t_-. 
T_.h t`ime fatg.,r, w-as_, t`he sa m_.e -as i_n .g..m.p.le 
preçedg. Th.e fin..-at po.çt, show_ #l: a -l--ol¢.c-!-a! 
weigh o: 20.15 hased on_. hydre_-y!, va!JJe,: as- 
Example 5a 
The diol employed a.nd the amounç was the 
sar..,e -as. ir _Exa.m..pl.e .9.a. The. a_m..pu.n..t..0f: 
adde.d .was 82;8_ Pqun.d...s.. he: re_.açt`i.o.,_n., w.as_ 
manner .as dçscbed i.n X:!01.e_ 7q, 
on t`_h.e h_ydro_.xy.lvaiue .w.¢s -00 .as.qq.m.lÇr_ e!.. w-it`b. 45 
Exarap_ ç 1.ôa 
.on.s.truçtion and e!0men t`0 t`he. @-all9n_. Ç.n..d.. 50, 
15-gallon sizes previously eSç._h..d_,.was. uaed, 
only diffee.nce in this autçc!v w.as. tbat, t`he !wer 
tird çî the at`oc!avç çquld_ bç .h..e.Çt`ed. seprae.!F 
from .the Ulper two-tlArds, b¥ tO e.nt, iF.eJ 
eïetrca! cirçuits. Fo. t.s _r.e.ason, .on!F th.e !o..wr 55 
h.e, ating circuit, ws uS.ed, d.u..g the. additie_n of 
the first one-fif.th o.f .th popyl.n_e i.de: {a 
over 2a !0çu.nds). T_ere.a, ft`çr, b0th .,ci.r_çits: wçre 
e.lMoFed _n.çl the. au.toclave, w.as s.d..as.. if 
e!!ïre, elctrca.l .h__e.ti.ng sgs.te.m .cp.l..is.t`e..ef o.r F 60 
one circuit. 
The diol and am0_nt em.l.oFed was the same as 
in Example 9, preceding.- The amount of catalyst 
e_m.plpy.e.d 1..50. pp..u_.dsç Th_e. .mo.unt of oMde 
aAld.e.d, wa.Ç !16 P0Ud.s,. ç tme rqued fo .add 65 
h.e., o.d.e was 1. h0..ug. The. re.ction mass was 
i.gr.ed er 6« .h0.rs. 1one.r fo. ir_.V¢.c0mp!teness 
q rea.c$çR .Th.is. is.. sub.ai.l!y t`he .same rime 
eied .a .used !n...mpl¢_ 8 prece, ding.. The 
,o!eçular-ve.i.h..t` of th_ç flnl Product was 2-210, 
.as ç. t.h hydr.oxyl valu» an4 h the0ret.ical 
mle.cu!ar w, eight was. 
Nu..merous ot.hçr eaa.mp.l.e have her treated in 
te sam_e m.an._n.er w-{t p«oplen.e, oxide, Such 
examples vre, qbai_n.ed: by eatin: alc.ohO!s 

1.:: 
th kind de.scrbed, particu!a'_ly water--so!ub!e a!.i.. 
phatic alco.h_01s, wi_th se.vera! mol.ea of ehylene 
ox!de, o several racles of propylene oxide,. r a 
rrli-xture of: the two oxi.des so as to obtin a poly. 
pro1ylene glyco! methyl, çhy!, iso_propyl, or- butl. 
cther, as the case happendto be, or to obtai_n 
a polyethlenegIFco.1 ether qf the saine ki_nd. 
all instances such monohydri.ç, gcol .e.her.s we_r 
then te_-a.ted wth glycke !!o!. o_r m._oe: in 
preseDçe: 0. a s.m-al! amPut` 
The di01 et_ber. So. obtaie.d was. 
oxypropylation in t.he m..n.r illustrated in Ex- 
amples la through 16a, preceding. 
T!e solubility, of. these produ_cts_ va!ed some- 
what: but in ea.ch insta.n_ce waer,insoluble and 
kerosCne--soluble products v¢ere çbt_ained of actu-al 
molecular weights of 1,000 or in excess thereof,. 
such a 1200, 1300, 1400, or.thereabouts_. -- 
pea.k_i_ng: of insolubli in water or so!ub.fli_.y 
in kerosene such solubility, test con be mode sire.. 
ply by,.shakln. sm..all amounts .of the matçr.iJS. 
in a test ube wit`h water, for instance, us/mg 1_.% 
fo 5% approximately based on the ango.u._nt-.of: 
water present. 
Needless to say, there is no complote conversion 
of propylene oxide into the desired hydroxylated 
còmpound_s. Thi.s is indicated by 
the theoretical molecular wight based on a. sta- 
tistieal-average is greater thon the molecular 
weight calnulated by usual methods on basis of 
acetyl or. hyroxyl value. Actually, there _is no 
completely satisfactory method for deter-mining 
mò]ecular weights of these< types of comp0.unds 
with  high degree of accuracy when tha m01ec-- 
ular.w-eights exceed 2,000. In 
acetyl value or hydroxy.l_ vale-se_rve.s,as 
facforlly as an index fo t`he. rnolçcu]ar_ 
any other procedur@,, s.ubj.eç, fo the above limita- 
tions, and especially in the higher molecular 
weight, range. If an difficulty is encountered.in 
the manuactuze of the esters as described ,in 
P-art 2.he stoichiometrical amount of acid or acid 
compò.und shou}d be taken which corresponds fo 
the. indicated .acetl òr-hydroxyl value« ;rhi 
marrer has been discussed in the literature and 
is a ma..tter of common knov¢ledge and requires. 
no-furher elaboration In fact, if .is illustzated  
by sòme of the exarnp!es appearing in the patent 
previously mentioned. 
PART 2 
As previously po.ine.d out_ th. e pr.ese_nt nv.eni.p  
is concerned, wth a.cidi c e_e_r.s 0btaed f_o.m. 
the 0xypropylat.e,d çerivatves descrbe_d n 
1: i.rnme_diatçly pr.ec_e.n.g, and p01yc.a.rb0xy acd_s, 
partcularly dio.arÇoy acds, such as adiplo 
Phtha_!ic c_iç,. Qr .ahy .dide., suçci.nic oid, .d..i.g!y- 
col.l!c açld, sebacç .ac'.d, .azlaic a_c.ld,. 
acd, maleic .aOld. or_ anhydride, çi!'ac0r!c. 
or anhydride, maleic acid or anhydride adduct 
as obtained by t.h.e De_.l.s-A!der reaction from 
reactants such as maleic anhydride and cyclo- 
penta.dine. Such acids should be heat stable so 
they, are hot dec0mposed, during- esfrfflcatlon. 
rlney may contain as rnany as 3ô carbon atoms 
a.s, for example, the acids obtained by dimeriza- 
t.i0n of unsaturated fatty acids, Unsaturated 
monocarboxy fatty acids, or unsaturated mono- 
carboxy acids, having 18 Carbon at0ms. Refer- 
enoe fa the acid in the hereto appended claims 
obviously includes the anhydrides or any oth_er 
obvious equivalents. My preference, howeyer( 
fo use polycarboxy acids having hot over 8 carbpn 
atoms. 
The production of esters including acld este.s 
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(fractional esters) from polycarboxy acide and 
glycols or other hydroxylated compounds is 
well known. Needless fo say, various compounds 
may be used such as the low molal ester, the 
anhydride, the acyl chloride, etc. However, ïor 
purpose of economy if is customary fo use either 
the acid or the anhydride. A conventional pro- 
cedure is employed. On a !aboratory scale one 
can employ a resin pot of the kind described 
in U. S. Patent No. 2,499,370, dated Match 7, 10 
1950, fo De Groote and Keiser, and particularly 
with one more opening fo permit the use of 
porous spreader if hydrqchloric acid gas is fo 
be used as a catalyst. Such device or absorption 
spreader consiste of minute alundum thimbles 
which are connected fo a glass tube. One can add 
a sulfonic acid such as para-toluene sulfonic acid 
as.a catalyst. There is some objection fo this 
cause in some instances there is some evidence 
that this acid catalyst tends fo decompose or 20 
rearrange oxypropylated compounds, and par-: 
ticularly like]y fo do so if the esterification tem- 
Perature is too high. In the case of polycarboxy 
acids such as diglycollic acid, which is strongly 
acidic there is no need fo add any catalyst. The 
use of hydroch!oric gas has one advantage over 
para-toluene sulfonic acid and that is that 
the end of the -reaction if can be removed by 
flushing out with nitrogen, whereas there is no 
reasonably convenient means available of re- 30 
moving the paratoluene sulfonic acid or other 
ulïonic acid emp!oyed. If hy.roch]oric acid 
employed one need only pas the gas throuh 
af an exceedingly slow rate so as to keep the 
reaction n-lass acidic. Only a trace of acid need .35 
be present. ! have employed hydrochloric acid 
gas or the aqueous acid itself fo e]iminate the 
initial basic material, hy preference, however, 
is fo use no catalys whatsoever and fo insure 
complete dryness of the diol as descïibed in the40 
final pïocedure just preceding Table 1. 
The products obtained in Part 1 preceding 
may contain a basic catalyst. As a general pro- 
cedure ! have added an amount of half-concen- 
trated hydrochloric acid considerably in excess 45 
of what is required fo neutralize the residual 
catalyst. The mixture is shaken thoroughly and 
allowed fo stand overnight. Ifis then filtered 
and refiuxed with the xylene present until the 
water can be separated in a phase-separating 5O 
trap. As soon as the product is substantially free 
from water the distillation stops. This prelim- 
inary step can be carried out in the flask fo be 
used for esterification. Iï there is any further 
deposition of sodium ch!oride during the reflux 55 
stage neediess fo say a second filtration may be 
required. In any event the neutral or slightly 
acidic solutim] of the oxFpropylated derivatives 
described in Part 1 is then diluted further with 
suflicient xylene decalin, petroleum solvent, or thc 
like, so that one has obtained approximate!y 
65% solution. To this solution there is added 
a polycarboxylated reactant as previously de- 
scribed, such as phthalic anhydride, succinic 
acid or anhydride, diglycollic acid, etc. The mix- - 65 
ture is refiuxed until esterification is complete as 
indicated by elimination of water or drop in 
carboxyl value, leedless fo say, iï one produces 
a half-ester from an anhydride such as phthalic 70 
anhydride, no water is eliminated. However, if 
if is obtained ïrom diglycollic acid, for example, 
water is eliminated. All such procedures are 
conventional and have been so thoroughly de- 
scribed in the literature that further considera- 75 

tion will e limited fo a few examples and a com- 
prehensive table. 
Other procedures for eliminating the basic 
residual catalyst, if any, can be employed. For 
example, the oxyalkylation can be conducted.in 
absence oi a solvent or the solvent removed after 
oxypropylation. uch-oxypropylation end prod- 
uct can then be acidifled with just enough con- 
centrated hydrochloric acid fo just neutralize the 
residua! basic catalyst. To thls product one can: 
then add a small amount of anhydrous sodium 
sulfate (sufficient in quantity fo take up any 
water that is present) and then subject the mass 
fo centrifugal force so as fo eliminate the hy- 
drated sodium sulfate and probably the sodium 
chloride formed. The clear somewhat viscous 
straw-colored arabe} liquid so obtained may con-. 
tain a sma!l amount of sodium sulfatë or sodium 
chloride but, in any event, is perfectly accept- 
able for esteriflcation in the manner described. 
If is fo be ponted out that the products here 
described are not polyesters in the sensethat 
there is a plurality of both diol radicals and acid 
radicals; the product is characterized by hv,- 
ing only one diol radical. 
In some instances and, in fact, in many in- 
stances I have round that in spire of the dehydra- 
tion methods employed above that a mere trace 
of water still cornes through and that this mere 
trace of water certainly interïeres with the acetyl 
or hydroxyl value determination, af least When 
a number of conventional procedures, are used 
and may retard esterification, particularly where 
there is no sulfonic acid or hydrochlorlc acid 
present a a catalyst. Therefore, I bave pre- 
ïerred fo use the'following pr0cedure: I have em- 
ployed about 200 grains of the diol. as described 
in Part 1, preceding; I bave added about 60 grains 
oï benzene, and then refluxed this mixture in the 
glass resin pot using a phase-separating trap 
until the benzene carried out all the water pres- 
ent as water of solution or the equivalent. Ordi- 
narily this refiuxing temperature is apt t0 be in 
the neighborhood of 130 ° fo possibly 150 ° C. When 
all this water or moisture has been removed I also 
withdraw approximately 20 grains or a little léss 
benzene and then add the required amount of the. 
carboxy reactant and also about 150 grams of à. 
high boiling aromatic petroleum solvent. These' 
solvents are sold by various off refineries and, as 
far as solvent effect act as if they were almost 
completely aromatic in character. TyPical dis- 
filiation data in the particu!ar type I have em- 
ployed and round very satisfactory is the follow 

ing: 
I. B. P., 142 ° C. 50 ml., 242 ° C. 
5 ml., 200 ° C. 55 ml., 244 ° C. 
10 ml., 209 ° C.  6O ml., 248 ° C. 
15 ml., 215 ° C. 65 ml., 252 ° C. 
20 ml., 216 ° C. 70 ml., 252 ° C. 
25 ml., 220 ° C. 5 ml., 260 ° C. 
30 ml., 225 ° C. 80 ml., 264 ° C. 
35 ml., 230°C. 85 ml., 270 ° C. 
40 ml., 234°C. 90 ml., 280 ° C. 
45 ml., 237 ° C. 95 ml., 307 ° C. 

Aïter this material is added, refiuxing, is con-. 
tinued and, of course, is af a high temperature; 
fo wit, about 160 ° fo 170 ° 
actant is an an_hydride needless fo say no water 
of reaction appears; if the carboxy reactant is 
an acid water of reaction should appear ancl 
should be eliminated af the above reaction tem:e 
perature. If if is not eliminated I simply sep- 
arate out another 10 or 20 cc. of benzene by means 



temperature te 180 ° or 190 ° C., or_ eve 0 2003 C., 
if need be. My. preference is net - te go above 
200 ° C. 
 The use of such solvent is e_x:treme:!y s.tis.fac 
tory provide.d one does net attempt te r_move th_e 
 sotvent subsequen!F excpt by vacuum dis_ti!la 
tion and provided there is no ebjectión te a little_ 
residue. Ac.tually, when hes_e matr_ia_ls are used 
for a purpose such as dmu_sifi.ça.tipnthe s!vent 
might just as well be al!o_we.d_ te remai_n. If the 
sotvent, is .te be removed by di.stil!atio.n, and p_ar- 
icularly vac_uum ditillat:!on, thon the _h.igh boi!- 
in.aematic le.treleu.m s.o!vent might wll. be 
l.l.c.d by seine móre expe_n_sive solvent such as 
decalin or an. alkY!ated deçalin which has a 
rather define or olee rang.e bei.lig point, The 
rem0val of the se!ve_rit o coeur, se, is purelF a con- 
ventional procedure and requires no elaboration_, 
Iithé append.d tab!e. Selvent #ïS, whioh 
pears in. al! instances is. a mixture of  volumes 
er t-_he aromat!c petroleu.m. olvent previously 
s.o.ribed and  vol..ums/of benzene,-This was 
used, or a si.mitar mixture i the manner pre-- 
viously described. In a 1.argç numbe! Of simil.ar 
examp!es, de_ca!in has been used but itis my pref- 
ores_ce _o use the above mentioned mixture and 
prticularty with the preliminarF stop of remov- 
i 11-hew.te_r.  ne dóes .net intend te re- 
moe.the S0!vent my preference is te use the 
letroleum Solvent-benzene mixture althÇugh 
vieusly an of.the o.ther mixtures such as deca!in 
and xylene, can be emptóyed. 
The data inc!uded in the subsequent tables, 
L e.,Tables I and 2, are selîexplanatory, and very 
complote and it is believed no further elabora- 
tionis necessarF: 

Ex. No. of Solvent 
Ester - 
5 
lb ............... 
4b 
5b 
6b ............... 
fO 7b .... J .......... 
10b ............ 
11b .............. 
12 .............. 
13b .............. 
15 14b ............ 
16b .............. 
17b .............. 
18b .............. 
19b 
21b .............. 
20 22b__.: ........ 
23b 
24b _  _ _. .......... 
25b .............. 
25 29b .............. 
so .............. 
31b .............. 
33b,_ ............ 
34b ............ 
35b ....... 
36b ............ 
30 37b ...... 
38b ............ 
39b .............. 
40b .......... 
41b_ 
,i2b .......... 

35 

Polycarboxy Reactant 

Wate 
Out 
(c.) 

b 
Adipic Acid ............. 
12bi : i. : _.-'. P.hthalic Ahydride ..... 
3b. -- Succinic Anhych'ide ..... 
Aiel£ic :£cid ............ 
b. :. _ :- i: Diglycollic A.cid ......... 
6b ......... Aeoniie Aeid ........... 
76ç .'S sg .... kdipie keid:  ........... 
8b __ .ï_ J.-. Phhalic Anhydrid.e ..... 
 ......... Succinic Anhy .dride ..... 
0b'.':. 'JJ .. Azelaic Acid ............ 
ib J J_ _---. Diglydolli Ácid ......... 
12b ........ Aconitic Acid ........... 
1:3b .-. _ .- J-' AdipicA6}d_.._ J ........ 
14b ï: J ..... Phthalic Anhydride ..... 
15b ........ Succinic Anhyd.ridç ..... 
16b ........ Azelaic Acid_ _. J ........ 
17b ........ D.iglycollic Acid ......... 
18b ........ Aconitic Acid ........... 
19b ........ A di!ic Acid ............. 
20b ........ Pht]J!ic kfihydride ..... 
21b ........ Suc6ini6 Anhydrida ..... 
27.b ........ Azelaic Acid ............ 
23b ........ Diglybllic Acd .......... 
24b ........ Ac6nitic Acid ............ 
25b ........ Adipic Acid ............. 
26b ........ Phhalic fihydride ..... 
27b ........ Succinlc Anfiydride ..... 
28b ........ Azelai.c Acid._ _ _  ........ 
29b ......... Dglcollic Aci.d ......... 
30b ........ Ac0nitic Acidï ...... . .... 
Ib ........ Adipc Acid .............. 
32b ........ Phtflalic knhydrida___ .'_ 
33b ........ Succinic Anhyd_ride ..... 
34bïJ ï. -'-. _ Azel6 A6id ............ 
35b.-_ .   Diglyco]lie keid ....... 
36b-- ....... Aconiic Aeid ........... 
37bçS ?SIS. J Adipïc Acid ............ 
38b .... - .... Phthalic Anhydride ..... 
39b_ JçS_ --:-" Succiic Anhydride ..... _ 
4(Jb ..... _- Azelaic Acid ............ 
4lb Diglycollic Acid ......... 
42b_  ..  ï__ Aconitic Acid ........... 

The procedure for nanufa,cturing the esters 
has been i!lustrated by preceding examples. If 

_int. 
Used 

58 
59 
40 
75 
54 
7O 
58 
59 
40 
75 
54 
70 
48 
49 
33 
63 
45 
58 
29 
2O 
38 
27 
35 
29 
20 
27 
29 
30 
20 
38 
27 
35 
29 
30 
20 
27 
35 
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fo' any reason rection does not take place in 
mahnêr tha is acceptable, attention should be 
directed to the folloving detalis: (a) Recheck 
the hydroxyl or acetyl value of the oxypropylated 
glycerol ether and use a sto':chiometrically eqtùv- 5 
alent amount oï acid; (b) if the react.ion does 
not proceed with reasonable speed either raise 
the temperature indicated .or else extend the 
period of rime up t.o 12 or 16 hours if need be; 
(c) if necessary, use /2% of paratoluene sulfonic l0 
acid or some other acid as a cataiyst; (d) if the 
esterification does hot produce a clear product 
a 'check should be marie fo see if an h-_,organic 
sait such as sodium chloride or sodiun sulïate is 
not precipitating ou'b. Such sait shou!d be e!imi- 15 
nated, ai ieast for exploration expermentation, 
and can be removed by filtering. Everything else 
being equal as the size of the molecule increases 
the reactive hydroxyiradical represents a smaller 
fraction of the entire moiecule and thus more 2O 
diffi'culty is involved in obtaîning complete esteri- 
fication. " 
Even under the most carefuliy contr11ed con- 
ditions of oxypropylation involving comparatively 
low temperatures and long rime of reaction there 25 
are formed .certain compounds whose composi- 
tions are sti]l obscure. Such side rea'ction prod- 
ucts can contribute a substantia] proportion of 
the final cogeneric reaction mixture. Various 
sggesions have been made as to the nature of 30 
these compbunds,.such as being cyc!ic polymers 
of propylene oxide, dehydration products with 
the appearance of a vinyl radical, or isomers of 
propylene oxide or derivatives thereof, i. e., of an 
aldehyde, ketone, or a]]yl alcoho]. In some in- 35 
stances an atempt to react the stoichiometric 
amount of a polycarboxy a.cid with the oxypro- 
py]ated derivative results fil an excess of the car- 
boky!ated reactnt for the reason that apparently 
under conditions of reaction less reactive hy- 40 
droxy] radica]s are presentthan indicated by the 
hdroxy] value. Under such circumstan.'ces there 
is aimp'lya residue of the carboxylic reactant 
which can be emoved by filtration or, if desired, 
the. esrification procedure can be repeatel using 45 
an appïopriately redced, ratio of .carb0xylic 
actant. 
- Even .the determination of the hFdroxyl value 
and conventiona! procedure leoEves much tobe 50 
desired .due either to. the cogeneric materia]s. 
previously, reïerred to, or for that marrer, the. 
presence of any inorganic salts or propylene 
xide. ob-iously this oxide should beeliminated. 
 The solvent employed, if any, can be removed 
from th finished ester by disti]lation and par- 
ticularlF vacuum distfiiation. The final products 
or liquids are generaily pale amber to amber in 
color, and how moderate viscosity. They can be 
bleÇç.he d With bleaching clays, filtering chars, 60 
and the like. t-Iowever, for the purpose of de- 
mu!sificati0n or the like .color is hot a factor and 
deco.]orizaion.is hot justflled. 
:In: the abe_ve instan'ces I have permitted the 65 
solvents t remain present in the final reaction 
rns. In. other-- instances. I have followed the 
saine procCur-using deca]in.or a mixture of 
decàlin or  benzene -in the same manner and ulti- 
mately removed all the solvents by vacuum dis- 70 
tillation: APp.earances of tire final products are 
mhchtèame:"as the dio belote esterificatiofi 
C/d ïrï.s0me ïnstances were somewhat darker:in 
lJr aiid lïad a reddish Cast and perhaps 

PART  
Previous reference has been ruade to the fct 
that èàols such as polypropyleneglycol of approx- 
imately 2,000 molecular weight, for example, 
have been esterified with dicarboxy acids and 
employed as demulsifying agents. On first ex- 
amination the difference between the herein de- 
 cribed products and such comparable products 
appears tobe rather insignificant. In fact, the 
difference is such that it falls to explain the Ïact 
that compounds of the kind herein described may 
be, and frequently are, 10%, 15% or 20% better 
on a quantitative basis than the simpler com- 
pound previously described, and demulsify faster 
and give cleaner off in many instances. The 
method of making such comparative tests, has 
been described in a booklet entitled "Treating Off 
Field Emulsions," used in the Vocational Train- 
ing Course, Petroleum Industry Series, of the 
American Petroleum Institute. 
The difference, of course, does hot reside in 
the carboxy acid but in the diol. Momentarily 
an effort will be ruade to emphasize certain 
things in regard to the structure of a polypro- 
pylene glycol, such as polypropylene glycol of a 
2000 molecu]ar weight. Propy]ene glycol has a 
primary alcohol radical and a secondary a]cohol 
radical. In this sense the-building mit which 
forms polypropylene glycols is hot symmetrical. 
Obviously, then, po]ypropylene glycols can be ob- 
tained, at least theoretically, in which two sec- 
ondary alcohol groups are united or a secondary 
alcohol group is united to a primary alcohol 
group, etherization being involved, of course, in 
each instance. 
Usual]y no effort is ruade to differentiate be- 
tween oxypropylation taking place, for examp]e, 
at the primary a]cohol unit radical or the second- 
ary alcohol radical. Actually, when such prod- 
ucts are obtalned, such as a high mo]ai polypro- 
pylene glycol or the products obtalned in the 
manner herein described one does hot obtain a 
single derivative such as HO(RO)nH in which n 
has one and oniy one value, for instance, 14, 15 
or 16, or the like. lather, one obtains a co- 
generic mixture of closely re]ated or touching 
homologues. These materia]s invariably bave 
high molecular weights and cannot be separated 
from one another by any known procedure with- 
out decomposition. The properties of such mix- 
ture represent the contribution of the various in- 
dividual members of the mixture. On a statisti- 
cal basis, of course, n can be appropriate]y spec- 
ified. For practical purposes one need oniy con- 
sider the oxypropylation of a monohydric a!cohol 
because in essence this is substantia]ly the mech- 
anism involved. EVen in such instances where 
one is concerned with a monohydric reactant one 
cannot draw a single formula and say that by 
following such procedure one can readi]y obtain 
80% or 90 % or 100 % of such compound. I-ïow- 
ever, in the case of at least monohydric initial 
reactants one can readily draw the îormulas of 
a large number of compounds which appear in 
some of the probable mixtures or can be prepared 
as components and mixtures which are manufac-. 
tured conventional]y. 
Simply by way of illustration reference is ruade 
to the co-pending application of De Groote, 
Wirtel and Pettingi]l, Serial No. 109,791, filed 
August 11, 1949 (nowPatent No. 2,549,434, dated 
April 17, 1951). 
I-ïowever, momentarily referring agaln to a 
monohydric initial reactant it is obvious that if 
one sele¢ts any such simple hydroxylted com- 



pound and subjects such compound to oxyalkyla- 
tion, .such as oxyethylation, oz oxypropylation, it 
becomes obvious that one is really producing a 
polymer of the alkylene oxides except for the 
terminal group. This is particularly true where 
the amount of oxide added is comparatively 
large, for instance, 10, 20, 30, 40» or 50 units. If 
such compound is subjected to oxyethylation so 
as to introduce 30 units of ethylene oxide, it is 
well known that one does not obtain a single 10 
constituent which, ïor the sake of convenience, 
may be indicated as tO(C2H«O)soH. Instead, 
one obtains a cogeneric mixture of closely related 
homologues, in which the formula may be shown 
as the following, t=O(C.2HO)nI-t, wherein n, as 15 
far as the statistical average goes, is .30,. but the 
individual members present in significant 
amount may vary from instances where n has 
a value of 25, and perhaps less, to a point where n 
may represent 35 or more. Such mixture is, as 20 
stated, a cogeneric closely related series Of touch- 
ing homologous compounds. Considerable inves- 
tigation bas been ruade in regard to the distribu- 
tion curves ïor linear polymers. Attention is 
directed to the article entitled "Fundamental 25 
principles of condensation polymerization," by 
Flory, which appeared in Chemical teviewS, 
volume 39, No. 1, page 137. 
Unfortunately, as bas been pointed out by 
F10ry and other investigators, there is no satis- 30 
factory method, based on either experimental or 
mathematical examination, oï indicating the 
exact proportion oï the various members oï 
touching homologous series which appear in 
generic condensation products oï the kind de- 35 
scribed. This means that from the practical 
standpoint, i. e., the ability t5 describe how to 
make the product under consideration and h0w 
to repeat such production time aïter tïme With- 
out difficulty, it is necessary to resort to some 40 
other method of description, or else consider the 
value oï n, in formulas such as those Which have 
appeared Previously and which gpear in thè 
claires, as rePresenting both individugl constit- 
uents in which n has a single definite Value, and 
also with the undërstanding thatn epresents 
the average statistical value based on thé as- 
sumption of completeness oï reaction. 
-This may be illustrated as follows: Assume 
that in any particular example the molal atio 5o 
of the propylene oxide to the diol is 15 to 1. 
Actually, one obtains products in Which  prob- 
ablY varies ïrom 10 to 20, perhaps e¢en furthér. 
The average valuë, however, is 15, assUming, 
as previously stated, that the reaction is com- 
plote. The product described by the ïormula is 
best described also in terres of methsd of man- 
ufacture. 
H0wever, in the instant situation it becomes 
obvious that iï an ordinary high molal proplene- 
glycol is compared to strings of white beads oï 
various ]engths, the diols herein emp]oyed as 
intermediates are characterized by the presence 
of a black bead, i. e., a radical whiCh corre- 
sponds to a dihydr0xylated glyceroI ether, as 6.5 
previously described, that is,-for example the 
radical - - " 
t[. 
RO(R'O).,,,C1[ 
iïi whi6h the various Char8ctC bave thëir pre- 
#ï0US Significance. 7ïittiehioré,ït beOknèS 
vi6iï that onë noï bas h nòiasymmeçrïaI rad  )5 

ical in the majority of cases for the réS0r ' 
that in the cogeneric mixture going bacl to tle- 
corresponding formula 

R'0 (R"0)«,,C1[ 
0 I 0 
(1[ooc).,,(oc-m)o-cco(co),'(cl 1[ 

001[)'., " 

n and n' are usually hot equal. For. instance, 
if one introduces 15 moles of propylene oxide, 
n and /' could not be equal, insofar tha thé 
nearest approach to equality is where the value 
of n' is 7 and n is- 8. However, even in the case 
of an even number such as 20, 30, 40 or 50, ït 
is aso obvious that n and n' wfll mot be equal 
in light of what has been said previously. Both 
sides of the molecule are hot going to grow with 
equal rapidity, i.e., to the saine size. Thus the 
diol herein employed is differentiated from pol  
propylene diol 2000, for example, in that (a) it 
carries a hereto unit, i. e., a unit othe than 
a propylene glycol or propylene oxide unit, (b) 
such unit is off conter, and (c) the effect of 
that unit, of course, must have sonie effect in 
the range with which the linear molecules can 
be drawn together by hydrogen bindiig or van der 
Waals forces, or whatever else may be involved. 
What has been said previously can be em- 
phasized in the following manner. It has been 
pointed oug previously that in the last formula 
immediately preceding, n or n' Could be Zero. 
Under the conditions of manufacture as dë- 
scribed in Part 1 it is extremely uniikely tha n 
is over zero. However, such compounds can be 
prepared readily with comparatively, little dif- 
ficulty by resorting to a blocking effect or 
action. For instance, if the dihydr0ylated 
glycerol ether is esterified with a low molal acid 
such as äcetic aid mole for mole and such prod- 
Uct subjected to oxyalkylation using a catalYSt, 
such as sodium methylate and guarding against 
the presenc e of any water, it becomes evident 
that all the propylene oxide introduced, for in- 
stance 15 to 80 molecules per polyhydric al- 
cohol molecule necessarily mus enter at oné side 
oniy. If such product is thon saponified s@ as. 
to decompose the acetic acid ester and thon acid- 
ified so as to liberate the water-soluble acetic 
acid and the water-insoluble diol a separation 
can be ruade and such diol thon subjected to 
esterification as described in Part 2, preceding. 
Such esters, of course, actually represent prod- 
ucts where either n or n' is zero. Also inter- 
mediate procedures can be employed, i. e., fol- 
lowing the saine esterification stop afte Rartial 
0xyproDylation. For instance, one might oxy- 
propylate with one-half the ultimate amount of 
propylene oxide to be used and thon stop the 
reaction. One could thon convert this partial 
óxypropylated intermediate into an osier by .re- 
action of one mole of acetic acid with one mole 
of a diol. This ester c0uld thon be oxYpro 
pylated with all the remaining propylene 0xile. 
The final product so obtained could be saporïi-. 
fied and acidified so as to .eliminate .the water-, 
soluble acetic acid and free the obviously, un- 
symmetrical diol which, incidentally, should also 
be kerosene-soluble. 
From a practical standpoint I have found o 
advance in going to this extra Step ]Sut it d6es 
ernphsize the differenCe in struCture betën 
the hêJein dCc¤dbed diols employed as interme 
diates and high molal poiypropylene glYeol-, SU.h 
as polypropylene glycol 2000. - ......... 



PAI%T 4 
Conventonl demulsifying agents employed in 
the treatment of off field emulsions are used as 
such, or after dilution with any suitable solvent, 
such as water, petroleum hydrocarbons, such as 
benzene, toluene, xylene, far acid off, cresol, 
anthracene off, etc. Alcohols, particularly ali- 
phatic alcohols, such as methyl alcohol, ethyl 
alcohol, denatured alcohol, propyl alcohol, butyl 
alcohol, hexyl alcohol, octyl alcohol, etc., may be 
employed as diluents. Miscellaneous solvents 
such as pine off, carbon tetrachloride, sulfur di- 
oxide extract obtained in the reïming of petrole- 
um, etc, may be employed as dfluents. Simflarly, 
the material or materials employed as the de- 
mulsifying agent of my process may be admixed 
with one or more of the solvents customarfly used 
in connection with conventional demulsifying 
agents. Moreover, said material or materials may 
be used alone or in admixture with other suitable 
well-known classes of demulsifying agents. 
It is well known that conventional demulsify- 
ing agents may be used in a water-soluble form, 
or in an off-soluble form, or in a form exhibiting 
both off- and water-solubility. Sometimes they 
may be used in a form which exhibits relatively 
limited ofl-solubflity. However, since such re- 
agents are frequently used in a ratio of 1 to 
10,000 or 1 fo 20,000, or 1 fo 30,000, or even 1 to 
40,000 or 1 fo 50,000 as in desalting practice, such 
an apparent insolubility in off and water is hot 
significant because said reagents undoubtedly 
have solubility within such concentrations. This 
saine fact is true in regard fo the material or 
materials employed as the demulsifying agent of 
my process. 
In practicing my process for revolving petrole- 
um emulsions of the water-in-oil type, a treating 
agent or demulsifying agent of the kind above de- 
scribed is brought into contact with or caused to 
act uPon the emulsion fo be treated, in any of the 
various apparatus now generally used fo resolve 
or break petroleum emulsions with a chemical re- 
agent, the above procedure being used alone or 
in combination with other demu!sifying pro- 
cedure, such as the electrical dehydration process. 
One type of procedure is fo accumulate a vol- 
ume of emulsified off in a tank and conduct a 
batch treatment type of demulsification pro- 
cedure fo recover c]ean off. In this procedure the 
emulsion is admixed with the demulsifier, for 
example by agitating the tank of emulsion and 
slowly dripping demulsifier into the emulsion. 
In some cases mixing is achieved by heating the 
emulsi0n whfle dripping in the demulsifier, 
pending upon the convection currents in the 
emulsion fo produce satisfactory admixture. In 
a third modification of this type of treatment, a 
circulating pump withdraws emulsion from, e. g., 
the bottom of the tank, an.d reintroduces it into 
the top of the tank, the demu!sifier being added, 
for example, at the suction side of said circulat- 
ing pump. 
In a second type of treating procedure, the 
mulsifier is introduced into the well fiuids af the 
well-head or af some point between the well- 
head and the final off storage tank, by means of 
an adjustable proportioning mechanism or pro- 
portioning pump. Ordinarily the fiow of fiuids 
through the subsequent lines and fittings sufiïces 
fo produce the desired degree of mixing of de- 
mulsifier and emulsion, although in some in- 
stances additional mixing devices may be intro- 
duced into the fiow system. In this general pro- 
cedure, the system may include varlous..mech, 

cal devices for withdrawing free water, separat- 
ing entrained water, or accomplishing quiescent 
settling of the chemicalized emulsion. Heating 
devices may likewise be incorporated in any of the 
5 treating procedures described herein. 
A third type of application (down-the-hole) 
of demulsifier fo emulsion is fo introduce the de- 
mulsifier either periodically or continuously in 
diluted or undiluted form into the well and fo 
lO allow if to corne fo the surface with the well 
fiulds, and then fo fiow the chemicalized emul- 
sion through any desirable surface equipment, 
such as employed in the othe treating procedures. 
This particular tYpe of application is decidedly 
15 useful when the demulsifier is used in connec- 
tion with acidification of calcareous oil-bearing 
strata, especially if suspended in or dissolved in 
the acid employed for acidification. 
In all cases, if will be apparent from the fore- 
2O going description, the broad process consists 
simply in introducing a relatively small propor- 
tion of demulsifier into a relatively large propor- 
tion of emulsion, admixing the chemical and 
emulsion either through natural fiow or through 
25 special apparatus, with or without the applica- 
tion of heat, and allowing the mixture to stand 
quiescent until the undesirable water content of 
the emulsion separates and settles from the mass. 
The following is a typical installation. 
S0 A reservoir to hold the demulsifier of the kind. 
described (diluted or undiluted) is placed at the 
" well-head where the effluent liquidsleave the well. 
This reservoir or container, which may vary from 
5 gallons fo 50 gallons for convenience, is con- 
35 nected to a proportioning pump which injec the 
demulsifier drop-wise into the fiuids leaving the 
well. ' Such chemicalized fiuids pass through the 
flowline into a sett]]g tank. The settling tank 
consists of a tank of any convenient size, for 
.,,] instance, one which wfll hold amounts of fiuid. 
produced in 4 to 24 hours (500 barrels' fo 2000 
 barrels' capacity), and in which there is a per- 
pendicular conduit from the top of the tank to 
almost the very bottom so as to permit the 
45 coming fiuids fo pass from the top of the settling 
tank fo the bottom, so that such incoming fiuids 
do not disturb stratification which takes place 
during the course of demulsification. The settling 
tank has two outlets, one being below the water: 
5O. level fo drain off the water resulting from de- 
mulsiflcation or accompanying the emulsion as 
free water, the other being an off ourlet af the 
top fo permit the passage of dehydrated off fo a 
second tank, being a storage tan, k, which holds 
55 pipeline or dehydrated off. If desired, the con: 
duit or pipe which serves fo carry the fiui.ds from 
the well fo the settling tank may include a sec- 
tion of pipe with baffles fo serve as a mixer, to 
insure thorough distribution of the demulsifier 
60 throughout the fiuids, or a heater for raising the 
temperature of the fiuids fo some convenient 
temperature, for instance, 120 ° fo 160 ° F., or both 
heater and mixer. 
Demulsiflcation procedur is started by sire- 
65 ply setting the pump so as fo feed a compara, 
tively large ratio of demulsifier, for instance, 
1:5,000. As soon as a complexe "break" or sat- 
isfactory demulsification is obtained, the pump. 
is regulated until experience shows that the 
70 amount of demulsifier being added is just sufiï- 
cient to produce clean or dehydrated off. The 
amount being fed af such stage is usually 1:10,000, 
1:15,000, 1: 20,000, or the like. 
In many instances the oxyalkylated products 
7 herein pechïed o,_e.,m..].ifers ¢. ho .oenvon = 



fent.. ùsed  witho-ut dilution, tt0wever, 
vioasly noted» they may be dfted s desïréd 
wih any suitable solvent. or itance» by mix- 
ing q5 parts by weight of an oxyaylated de- 
vative, for example, the product of ampl:e 
29b with 15 parts by weight oï xylene an 1.0 
parts by weight of isopropyl  alcohoI, an éxcel. 
lent dmulsifier is obtained. Selection of the 
solvent will  vary, depending up0n the solu5ity 
charateristîcs of thé oxyalkylatéd produt, ad 
of- course wiil: be: dictated in part by economie 
considëratio, i. e., cost. 
 noted abve, the prodUc erein descrid 
may be used hot oy in diluted fo-, but aIso 
may be used admixed with. some other Chemlcat 
demulSifièr. 
. PT 5 
Previous reference has been mde to other 
oxylkylting gents other thon propylene oxide, 
such s. ethylene oxide. Obviously varints cn 
be prepred which do hot deprt from wht 
sid here but do produce modifications. The 
diol derived by etheriztion of glycerol in the 
mnner described cn be rected with ethylene 
oxide in modest amounts nd then subjected fo 
oxypropyltion provided tht the result]t de- 
riwtive is (a) w.r-insoluble, (b) kerosene-sol- 
uble, nd (c) hs present 15 fo 80 lkylene oxide 
rdicls. Needless fo sy, in order fo hve wter- 
insolubility nd kerosenesolubility he. lrge m- 
jority must be propylene oxide. Other wrints 
suggest themselves s, for exemple» replcing 
opylene oxide by butylene oxide. 
More specificlly then one mole of such ether- 
ized glycerol of the kind descrid can be. treted 
with 2, 4 or 6 moles of ethylene oxide and then 
treted with propylene oxide so s fo produce 
wter-insoluble, kerosene-soluble diol in which 
there re present 15 to 80 oxide radicls s pre- 
viously specifi. Similrly the propylene oxide 
can he dded first nd then the ethylene oxide: 
or rndom oxylkyltion cn be employed using 
 mixture of the two oxides. The compoun 
so obtained re redily esterified in the saine 
mnner s described in Prt 2, preceding. Inci- 
dentlly, the diols described in Prt 1 or the modi- 
fications described therein cn be treted with 
wrio rectnts such s glycide, epichlorohy- 
in, dimethyl sulfate, sulfuric cid, mleic n- 
hydride» ethylene imine, etc. If treted with epi- 
chlorohydrin or monochloroacetic cid the re- 
sultunt product cn be further rected with 
teriry mine. such as pyridine, or the like, fo 
give quternry mmonium compounds, If 
treted with mleic ydride fo give  total 
ester the resultnt can be treated wïth Sodium 
bisulfite, fo yield a suifosuccin. Sulfo. groups 
can 5e introduced also by mens of a sulfting 
gent s previously suggested, or 5y regting the 
chlorocetic acid resultnt with sodium sUlfite. 
I hve f0und that if such hydroxyltëd C0ïn- 
p0ud o comPounds are rected furthêr so as 
to produce entirely new deriwtiVes, such nè 
deriçatiyes hve the pròDerties of the 0ri$il 
hydr0xÏhted compounds insoler that they re 
effétiYë nd wluble demuIsifyîng gents for 
res0iution of wter-in-ofi emulsions s round 
the petr0ïe industry, S break induces in doc 
t0r tréatment of sour crude, etc. 
Hving thus described my invention, wht 
Claire as new nd desire to secure by Letters Pat- 
en, is 
1. A process for breking petrole sions 
of the wterin-oil type chrctepized by 
Jëcg he emsion to the ¢fi0n 0f  demsi 

fier including hydrophile synhetic products; said 
hydrophile, synthetic products being character- 
ized by the ollowing formula: 
5 R'O(R" O) ,,,CH 
10 in which n nd n' re numerls including zero,. 
nd n'" is  smll, whole number less th-n 
with the proviso tht n plus n' plus n'" euls 
 sure vg from 15 to 80 nd n" is  whole 
number hot over 2; " is n lkylene rdicl. 
15 having 2 to 3 ca-rbon atoms; ' is a hydrocarbq 
radicl havg le than 8 carbon aoms, and 
is a radical of the polycarboxy acid 
.00 
zo 
(oo)«, 
in whieh n" hs ifs preous signenee; 
with the urthèr roso tht the rent dloi- 
25 prior to ësterction be wuter-inSoluble and 
kerosésoluble. 
2. A Drocess ïor breking per01eum emsi 
o he wer-in-oil ype ehreerized by sub- 
jecing he emlio t0 the ction o  demsi- 
30 fier including hydr0phlle synetic products; id 
hydrophile synhetie 9oduet 
ized by e ollowing ormul; 
R'0'("0)«,CH 
40 in which n nd n' re mers includig zér0; 
nd n'" is  Smll Whole nmer less h 10 
with the pr0viso tht n plus n' plus n'" equ 
 sure Vrying rom 15 o 80 nd n" is  wolel 
number o ove 2; " i n lkylene ricl 
45 hvig 2 o 3 Crn oms; ' is  hydrocrbfi 
rdicl hvig less hn 8 crbon 0S, nd 
is  rdicl 0 hè polcrboxy cid 
c.ooH 
50 
(çooH),,, 
in Which " hs is previous significnce; sid 
polycboxy cid hving o more hn 8 crbo 
55 oms; d wih he urher proçiso, h e 
pren 01 por o esterificion be wrint 
ublè nd kerosene-soluble. 
3. A Docess o brekig perolé ëlsions 
o the Wçer-in-oîl ype chrcèrized by sba 
60 jecing he emlsion 0 the ci0n 0f  demser 
inclding hydrophile synheic prodUcs; 
hydoDhile, synheic poducs being chrcè- 
izèd b te oilowing 0rmlg: 
65 o(-o),,,ç 
70 in which  nd n' are nerals excludi zero 
nd n"" is  smll whole number less thon 
with the proviso tht n plus 
sure varng from 15 fo 80 nd n-" is  whole 
number hot. over 2; " is n alkylene rdisl.- 
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radical having less than 8 carbon atoms, and R 
is a radical of the polycarboxy acid 
COOH 
R 
\ 5 
(COOH)., 
in which n" has its previous significance; said 
polycarboxy acid having not more than 8 carbon 
atoms; and with the further proviso that the 
parent diol prior to esterification be water-in- 10 
soluble and kerosene-soluble. 
4. A process for breaking petroleum emulsions 
of the water-in-oil type characterized by sub- 
jecting the emulsion fo the action of a demul- 
slfier including hydrophile synthetic products; 15 
said hydrophile synthetic products being char- 
acterized by the following formula: 
H 
R'O(Rr O).,,,(3H 
O O 
Il rr 20 
(HO OC) RC (O CH«)O--C--C-(ff(CHO), R(C O OH) 
H H 
in which n and n" are numerals excluding zero, 
and n'" is a small whole number less than 10, 25 
with the proviso that n plus t' plus z"' equals a 
sure varying from 15 to 80; R" is an alkylene radi- 
cal having 2 to 3 carbon atoms; R' is a hydrocar- 
bon radical having less than 8 carbon atoms, and 
Ris a radical of the dicarboxy acid 
COOH 
R / 
\COOH 
said dicarboxy acid having hot more than 8 35 
carbon atoms; and with the further proviso that 
the Parent diol prior to esterification be water- 
insoluble and kerosene-solubIe. 

26 
5. The process of claire 4 wherein R' has at 
least 3 carbon atoms. 
6. The process of claire 4 wherein R' has at 
least 3 carbon atoms and is derived from a water- 
soluble alcohol. 
7. The process of claire 4 wherein R' has at 
least 3 carbon atoms, is derived from a water- 
soluble alcohol, and the dicarboxy acid is phthalic 
acid. 
8. The process of claire 4 wherein R' has at 
least 3 carbon atoms, is derived from a water- 
soluble alcohol, and the dicarboxy acid is maleic 
acid. 
9. The process of claire 4 wherein R' has at 
least 3 carbon atoms, is derived from a water- 
soluble alcohol, and the dicarboxy acid succinic 
acid. 
10. The process of claire 4 wherein R' has at 
least 3 carbon atoms, is derived from a water- 
soluble alcohol, and the dicarboxy acid is citra- 
conic acid. 
11. The process of claire 4 wherein R' has at 
least 3 carbon atoms, is derived from a water- 
soluble alcohol, and the dicarboxy acid is digly- 
collic acid. 
MEIVIlq" DE GIOOTE. 
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